DEMOGRAPHIC, CLINICAL, AND NEED FACTORS ASSOCIATED WITH HEART FAILURE READMISSION
Demographic and need factors may be associated with potentially preventable readmissions. Some researchers have found postdischarge problems that lead to a rehospitalization are more likely to occur with the elderly and females (Mistiaen, Francke, & Poot, 2007) as compared to the younger cohort and male gender. Silverstein, Qin, Mercer, Fong, and Haydar (2008) found male gender, age 75 years and older, and African American ethnicity as risk factors for readmission, and congestive heart failure. The poor and uninsured face more barriers to better quality care (AHRQ, 2009a ) as compared to the higher income and insured populations. However, the CMS (2010b) reports "in comparison to the national average, hospitals with high proportions of low income patients do not have worse 30-day risk-standardized mortality or readmission rates for AMI, heart failure, and pneumonia" (p. 6).
Several studies suggest differences in health literacy to be associated both with poorer health outcomes (Offi ce of Disease Prevention and Health Promotion, 2010) and higher mortality among seniors (AHRQ, 2011) . Research on health literacy and its association with home language is still evolving with mixed results. Gazmararian, et al. (1999) found a relationship between native language and health literacy in Medicare adults enrolled in managed care. Spanish-speaking enrollees were reported as having a 53.9% health literacy rate as compared to 33.9% for English-speaking enrollees. Cheng, Chen, and Cunningham (2007) found that Hispanics who did not use English as their primary language at home were less likely to receive health care as compared to White residents using English as the primary language at home.
Clinical treatment factors for heart failure, such as administering angiotensin converting enzyme (ACE inhibitor) or angiotensin receptor blockers (ARB) for left ventricular systolic dysfunction have been linked to fewer readmission and readmission-free survival. For example, Hess, Preblick, Hill, Plauschinat, and Yaskin (2009) found that ACE inhibitor or ARB postdischarge therapy for heart failure or acute myocardial infarction was associated with lowering of the rehospitalization risk for both heart failure and myocardial infarction. Similarly, Luzier et al. (1998) found ACE inhibitors to reduce heart failure 90-day readmission rates with daily doses of Ն5mg enalapril.
The need or demand for patient care services may play a role in clinical outcomes. Need/demand factors refl ecting these services include total days of care per 1,000 Medicare enrollees, discharge information given, home health care, and prescription drug access. Bueno et al (2010) studied heart failure hospitalizations for Medicare FFS patients between 1993 and 2006 and found average length of hospital stay decreased from 8.81 to 6.33 days, whereas 30-day readmission increased from 17.2% to 20.1%. However, no causal relationship between shortened length of stay and readmission increase was clearly demonstrated. CMS (2010b) reports regional variation (2006) (2007) (2008) in median hospital length of stay for Medicare FFS benefi ciaries Ն65 years, with hospital referral regions lower than U.S. national rates in western and north central regions and higher rates in eastern and south central regions (p. 31).
Outcome evidence on transition of care activity, such as medication teaching, is diverse, inconsistent, and diffi cult to summarize due to the variety of study methods and populations observed. VanSuch, Naessens, Stroebel, Huddleston, and Williams (2006) found that heart failure patients given discharge instruction on activity, weight, diet, medications, appointments, and worsening of symptoms (p. 414) were less likely to be readmitted. However, Jha, Orav, and Epstein (2009) found no association between giving hospital discharge instructions and congestive heart failure 30-day hospital readmission (p. 2641).
Home-based interventions are considered important for study. Steward, Pearson, and Horowitz (1998) found patients discharged with congestive heart failure given a single home-based intervention (for medication management, assessment of patient status, reinforce medical treatment follow-up, and reinforce caregiver vigilance) had lower unplanned 6-month readmissions. In a similar study (Stewart, Vandenbroek, Pearson, and Horowitz, 1999) , a single home-based intervention was found to have a sustained effect for a minimum of 18 months and was associated with fewer unplanned readmissions and out-of-hospital mortality.
Access to health care system services is believed to play an important role in improving clinical 
METHODOLOGY: DATA AND MEASUREMENTS
Drawing on 50-state data and multivariate regression analysis, the authors explore the factors that are associated with states having heart failure readmission rates that are higher than the U.S. national rate. Why are some states worse than others on this outcome? The dependent variable Heart Failure 30-day Readmission (2006 Readmission ( -2009 ) Worse than U.S. Rate* is a count of hospitals in each of 50 states that have a riskadjusted heart failure readmission rate worse than the U.S. national 30-day heart failure readmission rate of 24.8%. The total number of hospitals ranking worse than the U.S. national rate is 199. It is based on adult Medicare Fee-for-Service patients hospitalized with a primary discharge diagnosis of heart failure and for which a subsequent inpatient readmission occurred within 30 days of their last discharge and is adjusted for hospital case mix (CMS, 2010a). The two key explanatory independent variables are Discharge Information Given and ACE Inhibitor or ARB Given for Left Ventricular Systolic Dysfunction. The variable Discharge Information Given measures whether patients (both Medicare and NonMedicare) were given information in writing about the symptoms or health problems to be alert for after hospital discharge (CMS, 2010c) . ACE Inhibitor or ARB Given for LSVD measures whether heart failure patients were prescribed an ACE inhibitor or ARB for left ventricular systolic dysfunction (CMS, 2010c (Gazmararian et al., 1999) found a relationship between native language and health literacy, suggesting that Home Language serves as a proxy measure for health literacy and is measured as the percent of the state resident population 5 years and over speaking a primary language other than English at home (U.S. Census Bureau, 2008) . Home Health is a transition of care variable defi ned as the number of Medicare benefi ciaries served for Medicare Home Health Agency Services per 1,000 enrollees (CMS, 2004) . Total Days of Care is per 1,000 enrollees (CMS, 2008b) . Prescription Drug Coverage is the number of benefi ciaries with credible coverage that includes "standalone" prescription drug programs, Medicare Advantage Drug Plans, employer retiree drug subsidies, and other prescription drug coverage (CMS, 2010d).
RESULTS
The model was estimated using Poisson regression since the dependent variable Heart Failure 30-day Readmission (2006-2009) Worse than U.S. Rate* is a count. Table 1 shows the fi ndings, which suggest that several demographic and need factors have a statistically signifi cant impact on hospital heart failure 30-day readmission status across the states (see Table  1 Best Model).
In our best model, it was found that 61.69% of the proportion of the variability in Heart Failure 30-day Readmission Worse than U.S. Rate* across the 50 states is explained by the regression of the six predicting variables. That is, the independent variables explain the variation of the dependent* variable 61.69%. The variables White, home health care, and ACE or ARB given for LVSD were dropped in the best model because they were not statistically signifi cant in the complete model. Table 1 shows the coeffi cient for two demographic factors-income and home language having a statistically signifi cant association with the dependent* variable. States with a higher median household income have a greater chance for heart failure 30-day readmission to be worse than the U.S. national rate, even after controlling for all other variables. This is in contrast to a CMS fi nding that hospitals with a higher proportion of lower income patients have higher readmission rates for heart failure and pneumonia (CMS, 2010b, p. 17) . The coeffi cient for home language, a proxy for health literacy, was statistically signifi cant and negatively associated with the dependent* variable, that is, as the variable home language increases the chance Bueno et al (2010) that the state will rank "worse" on heart failure readmission decreases. States with a higher resident population speaking a primary language other than English at home are less likely to be rated "worse" on heart failure readmission than the national rate. The coeffi cients for patient need variables-total days of patient care and prescription drug coveragewere each statistically signifi cant and each positively associated with the dependent* variable. States with more total days of care per 1,000 Medicare enrollees are more likely to be worse on 30-day heart failure readmissions than the national rate. Although this fi nding suggests that patients with greater days of care per 1,000 Medicare enrollees may be more ill or have comorbid conditions requiring a longer length of stay, more study is needed to explore this fi nding. Finally, states were found with more Medicare patients having credible prescription drug coverage are more likely to be worse on 30-day heart failure readmissions than the national rate. More study is required to explain why better access to prescription drug coverage is associated with states rating worse on readmission.
IMPLICATIONS FOR CASE MANAGEMENT PRACTICE-LESSONS LEARNED
The research fi ndings in this study can be useful for hospital case management decision making on improving hospital status on Medicare heart failure 30-day readmission. Several lessons can be drawn from our fi ndings, even though individual-level inferences cannot be made with the state-level data used in our study. First, although the other authors report that poor population groups are most vulnerable for readmission on chronic illnesses, our analysis shows that higher income patients are associated with states "worse" on heart failure readmission than the U.S. average rate. Further study is needed to explore this association. To improve statewide hospital status on heart failure readmission, case management programs geared to minimize disparities should target all population groups. These programs should be evaluated frequently to determine whether hospital disparities actually exist and how they can be minimized.
Our fi ndings show total days of care per 1,000 Medicare enrollees to be associated with states ranking 
TABLE 1
Poisson Regression Models-Heart Failure 30-day Readmission "worse" on heart failure readmission. Although more research is required to explain this fi nding, states with hospitals ranking worse may be treating more acutely ill patients and/or patients with comorbidity requiring a longer length of hospital stay. The studies on access to health services and the effect of access on clinical outcome(s) are mixed; however, the authors fi nd prescription drug coverage to be associated with "worse" state ranking on heart failure readmission. This suggests that case management interventions to secure patient access to postdischarge medication(s) may not be as important to lowering readmission ranking as other factors.
Second, our study shows that one key factorstates with a higher resident population speaking a primary language other than English at home-is more likely to have a decrease in chance that it will rank "worse" on heart failure 30-day readmission. Even though the research on health literacy and its association with home language is still evolving with mixed results, the authors fi nd home language other than English is associated with state heart failure readmission rates "worse" than the U.S. national rate. Case managers are in a position to bridge the literacy gap between the health system and the patient with limited English language use. Each patient should be evaluated for primary language use other than English and to what extent this factor does or does not pose a risk for a potential readmission. Also, it is critical for case managers to push the development of health literacy programs in their hospital institution, in effort to improve state-level hospital status on heart failure readmission.
A limitation to our study is that no individuallevel inferences can be made on our regression analysis (see Table 1 ) using the state-level data. However, this research sets the foundation for future study.
SUMMARY
Our research presents two counterintuitive fi ndings. States with greater total days of care per 1,000 Medicare enrollees and prescription drug coverage have a greater chance for heart failure 30-day readmission to be "worse" than the U.S. national rate. More study is needed to explore this fi nding. The authors also fi nd that states with more residents speaking a primary language other than English at home are associated with a lesser chance for ranking "worse" on heart failure 30-day readmission. Although further study is required, it does suggest that federal and/or state-level legislation passed to improve access to services for persons with limited English profi ciency (Executive Order 13166, 2000) may be infl uencing better provision of care for this population. The Centers for Medicare & Medicaid
Terminology
Defi nition
Multivariate regression analysis
The technique used for a linear regression model that has more than one independent variable used to predict the values of the dependent variable Heart Failure 30-day Readmission Worse than U.S. Rate (455).
Poisson regression
The statistical technique used when the dependent variable is a count.
Independent variable A variable that can infl uence another variable, the dependent variable (116).
Proxy measure A substitute measure for the actual measure.
N
The population used for drawing conclusions, such as the 50 U.S. states.
Complete model A regression model summary when all predicting variables are used. When reported, it shows the reader that the model is not underestimated.
Partial regression coeffi cient (␤)
The partial regression coeffi cient for each independent variable tells how much the value of the dependent variable changes when the value of the independent variable increases by 1 and the values of the other independent variables do not change (462). Statistically signifi cant coeffi cients are set at p Յ .05 and are the probability of falsely rejecting the null hypothesis.
Null hypothesis Frame of reference used to evaluate a claim about a population and is very precise, either true or false (209; 211).
Positive coeffi cient A positive coeffi cient suggests that the predicted value of the dependent variable Heart Failure 30-day Readmission Worse than U.S. Rate increases when the value of the independent variable increases (463).
Negative coeffi cient A negative coeffi cient suggests that the predicted value of the dependent variable Heart Failure 30-day Readmission Worse than U.S. Rate decreases when the value of the independent variable increases (463).
R Squared (R 2 )
The proportion of variability observed in the dependent variable explained by the independent variables.
Source: Norusis, M. (1997) . Guide to data analysis. Upper Saddle River, NJ: Prentice Hall.
TABLE 2 Statistical Terminology for Regression Analysis
Services should consider targeting these variables in effort to improve state ranking on heart failure 30-day readmission.
